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Abstract of JP2000207483 
PROBLEM TO BE SOLVED: To unnecessitate to 
send a key used to encipher voting contents by a 
voter to a vote counting person. SOLUTION: A voter 
Vi enciphers voting contents vi with a public key 
kPC of a vote counter C, connects a tag ti to the 
enciphered voting contents Xi to make it zi, disturbs 
zi with a random number ri to prepare a pre- 
processing sentence ei and sends a signatures si 
for the pre-processing sentence and the sentence ei 
to an electron overseeing officer A. The officer A 
prepares a blind signature di for the sentence ei and 
returns it to the voter Vi. The voter obtains the 
signature information of the electron overseeing 
officer obtained by eliminating the effect of the 
number ri from the signature di and sends voting 
data (zi and yi) to the counter C. The counter C 
verifies the signature yi of the electron overseeing 
officer, produces a voting list including the data (zi 
and yi) when the signature is legitimate and opens it 
to the voter. The voter Vi checks the voting list to 
confirm that data (zi and yi) in which a tag ti 
included in zi coincides with the voter's tag exists in 
the list. The counter C decodes xi in zi to obtain the 
voting contents and counts the number of voting for 
a candidate. 
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I 

z,=Xj|i i <Dx j coc>r 



1 

[#f*ifi#©iisffl] 

■fZn^&mX&lCte^X. WTCXf'j 7'£^tf : 
it#S«©2a««£tt->T«WffcSK: «fc 0 «S-*WtL. 

*©Bs^fc«a?rtSf*dt»««*su»K: «t o 9&l oxm 

Cb) JJBB33StaH:. &l£IC*gg©IE^14£5glg 
XL. 

*$tft» ^SrSlff-^g^SH^- * £ L T mm L . 
(d) ±IB«it^{i, ±e&W«CC»j£-«-4ffc«**tto 

rfi3RrtS*#r, ±ia«llrt^K#j£^*Mtt!©f#J!l 

ffi£#±5BeSI#fC J:^Tf«3tit^5Ci £Sti2 
y^Cd-0) JJBSSI#3&J. e^©Bf^fcSaiF»jg*s 
tf. 

Ca) «. ±ti&Wg<Dfrfim-o-C^2>2if$ : &$,-r&Z. 

IBSL^JCJ: OSSL-T ■S^t- ? ±IBXf- 5> 7-(d 

-l) «±§B*l4i©&3lx-#*>6±ga#^£#8tU ^ 

if. 

T> ±IBX^-^7*Cb)ti±fB^^> F*g£-*M.fcfi: 
H^^Ttffg© 'JXh *®M% 'J^hiL tMt 6 

mims ] st^9 1 x«2 ©s^g^^fficcfci* 

T , ±IBX -r f :/CO«±fa^rt^©3tttf£*£&il 

[»*ffl6 ] m&m i x«2 ©s^ts^^stcfct^ 
r. in*.?--? ■y\a)( l cis^x±iz^M^t±MEmmm 
xic&mgmMimz mi x ±ii^m^msic mm u . 
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flMB«:*-5i>-c±IBfi3K«**B U ±E* f ? 7'(0 
{c*ji,>T_tfaf3:ii*«±f3&il7 r - * **sK*r±isSl 
tf-i&gtcam-r*. 

[»*B7] «*^iX«2©^^^iSK:*5^ 
r. ±IBX^ -j 7'(a)«±!B&SC#K:*fr £!35g#©^ 

4xf»^*, ±iBX7=-y7"cb) (jjiiaja^K^ 

■T4±iBjS:^©S«©iES14*«aEt- -S^f s. 

10 tf„ 

[i»*3B8] «*^i©*^-ia^iStcfec^-c. ±IB 

4*0. *n^n©^tst*tt^^g«sft-5^w-#cc<fc 
•mas*. ±ia^ffia«±iB^©^t5j»ff*^gtc 

IB-> y - x©-^#«a»t*iaBcise u . ±fBX t- 

^cd)«±aiift«sa*^n-en*f«^.sa^j!ia 
spec j: k> ±.zttmmm*m^x±.iz.^{ti$m[*i®z 
20 ^tftim^^y-xcciR^a-^jiasL/, *fe&e>aH?& 

*tt-^g«ats[©»i5t*it^^g**u. -en-^n© 

sgii«±iBa^!©^tj[*tt*iiBfc^w o r ^n^n^- 
fowmm ± l x m k> ^ x 6 nr is n . ±ibx f - * ^ co 

gtCjUflL. iffiX-T^^'Cd) «±fE*tt#«g*^n 
[If 1 0 3 «5jcJi8 X« 9 ©S^49:lf*ffiK*Jt^ 

r. Jbsawaiatt. ±ia^t5[Siit^^g©2«±©^ 
[fi^Jii i ] mwuDizmmmst. s±iaasi*« 

gifa^iHiSS-CS^Sn/c^SI^SIgi. gJilB&H 
^gi «ta«a«?§-C^ 3 tifcgiHS^i/X r- A tc 
40 *$t,^r. 

§±iats:^^g«. 

SMF*3^?r«tt^g©^giilrBi^{bL'rBt^{b!3:M 

±iaiio®s;££±!aes:gi£g~.£fi-r -5^m<t . 
±iaea^^g^ ^sft l ;t Jiia^H^gw-hiaiiuM 
mzicttTzy? a > Kg«^6±tasL«t©iJS=&axo 
50 ^^r±iaBt-^{bSMF*gg?r^ot»«K:^-r-5±fBga 
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sit 5 - * <t or j«H-«ffiB^as«-r &^©4 

JJB3»IJ*(c*tJfrr *«gttc J: <3 IMmMy"- *<P<D 10 
J«H-r*J»t«4*£tf. 

cs»*s i 2 ] nregi i i ©s^m^x^ak;*?^ 
iiiB&m^- $^±is*it#^g^i*fi o . ±ssmn 

^g«S±IBSM^g*^^(tLfcJtfBS^7 r -f 20 

[iron i 3 j ntaag i i ©*^iaai^^?-A«:*ji» 
r. ±lBSM*ilg«JEtc±iBffi(*affi^:K:*t-r€»SM* 
»«*^j«jj3ffii«Ba^asfi-r&«3ii«»«ffjsss 

mfcSK J; 9 ±i B :/ 5 -f > F»* Btr 4 . 30 
[sfJjSB 1 4 3 lt*^ 1 1 ©S^-tfcHS'^ACCfctJ 

r, ±iBJiaf^!ai«±8B«a#»*©«kiE«c^*-r* 

i*±IB«BII«K«*>6S«Ufc±iaa3ll? t - #© 'J x 

ffejc&^-ra&iiyx hf&sg*^*. ±k&3k«&s 

UJjaUhMttBA> e>Sffi Ofc&H 'JXI-KI B©Bf^ 
i§4£#tf 0 

[it&B l 5 3 n*mi 4©S^Ffi:^>^7 u A«:*50i 
r. ±E&S£ggg«. ±BB»(«©*39«»iori>4 jr 40 
y*4*J-**^JMfeai. ±K«HHHSairtS4±E 

*ii*§i§ t . ±ibsm y x h tp<D&&mr- * 6±ib 

2> C £ K J: *) §#©8:11^- £ &JhK!93K U X h h 

[iitjjni i 6 ] smm 1 1 ©^^^>^^ak:*su 
r. jjB*ft*^«*ft^fts&£»it#cc<i:»ma 
5ns. «ffc©->y-x&ift£ftfc#f$jgit:g^g£W 
u ±iB^^«±iBffl^©^t5t^lt^«g«:^»Lr so 
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^ft^ft#tfc*£*it4or£Mre>ftr*5 9, s±e 
wo sr 6*iftjjB»«aaf»*fflc»r±EiB#itaii 

&iS&|g©±E#f^ft#2£gK:teW£±E« 

1 7 3 It*^ 1 1 (Dm^&muz.f-Mcis^ 
r. ±EJMt^«g»^ft^ftM&6»it#K«fc , 3 i Ra 

5 ft & tm®&tt«SH£Ka& W L> . ±E$*««JbE 

or m D a r e>ftr *>• «j . &±Efiacg£BM:±iBttaE 
f'-fi^rojjBfl-iiawt^aJcasmL,. ±ib±e 
^ftH-^gfi-eft-eftfiio ^r htitc±u^mm 

[»*» l 8 ] 16XB17 ©m^&H->x f 

2 fe(±©^«)^»fc» J£Lfc JWftft * f ft «ffl# M 
l 9 3 SH8c©fiSS#2Sg<b. «±8E«BSI«R 

giia^inissrs^sftfcga^gi. s±iats:^ 
i «Sf&S iiftssrs^^ ft /c^H^^g^^ts-m 

iiBmiMaxtc^ -r ^ *^^-r -5 &m%m% 
it©^? -Y > t±.mm*\t> or ±ib^7 -y 

> F»*J&> f>±IBSLf^©ijS^K Bfcor ±IBBg^bS 

±EBf #{bjs^rt^cc>pt-r *±eea«©*« £±Ent 
^ib^rts^^m^ a^i or . ±e«s*©s« 

iEBt^ibSMrtS^^tftWS^SM^- it 4 or»tt 
±ga«st^«g*»6SM L- ^:^s:M y ^ h ©* k a b©s 
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K±iB&ii#©#* s *ti * 9*&S$S & $ 

iS£> ±E**Wtaai*i«i-tK* y£a*SbTiilBBt 

* A* l t _hf Bt?a«©s£ fc&iE-r sit a^s£t£2 

git, 

h&mvtc±Mtfmf--Z<D<)z h*f&SU ±138:1? : 
±E5»l««:»I«-*ie««KJ: 0±i»a<brtS*a 

2 ] a*a2 i ©jgtHf3£B«-en^n#i 

f 1 - * tt±lB-> 'J - X©-ffi©#ffcJflit*i£BK J: 0 * 

u -xK«fca-9*a-r *»*aa»a»*a 
u «i*a©±E»aath«sia«:*iW4±iB»aa* 

i»#a2 3 1 »#a2 i ©«sw«Btt*n*na 

tt4SSt«KJ: 9Sa3ft£«gSt©#tS^tt«i£g i &W 

u jj3««iiaajEaao»wiBt««K^oT 
*h*ft#««*a£i/ta9i!iTe>*i-c*9. 

*S<IU fM^Ten^fB^ffcl^M*^"^^ 

U ^afcfcfc 1 o©±lB#f*JllHi§i£BK:j2l3#ffca 
-^aSBSrWbTte 9 . ±ia?»&#>fc i -3©±ts#i£ 
*n-^sti*& e. nfc^-c©±tBffl#*p^ t 1 - * *a 
^a u -c ±ias^rt a * a^a^a * * i» t «• 1 

[a3WH2 4] »*a2 2X1*2 3©*Bt*IH»e*i 

±E««aaaa»i*. ±ia#t&iiin-^i£B©2 
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tttt-si*aa£tT5. 

«&sB*aa»t?««3nfc«ffl*»B£. &±ib&m 
aaa&aaaaaa-caas ft/caw-*£B=&£i?a 

„. - $ -entf -r zv'atf? j»zum u fci aia&ft-e*> ^ 

s**a£u 

(e) iiaaaa^tf^asfcaaaaaaB^afii 

cf) ±Esu»*a«.»"c. aaaa«aa*6«tLfc± 

ESL«©»»*a») at»r jjBna4taart«*a«Ht 
:o $Btc*t-r&±fB ! ga=g©m£ ; £3fc£>. 

££t?aa£-t32sa#©s£*taa^-* * t i^f ait 
CD ±iaim*tai*>i&*fii/fcaay^ ncas©a 
[ n#a 2 6 ] »*a 2 5 ocaMtfttc *s^-c . saa 

^attEtC-fclsaa*©****! ■» T t»* * fft^BW ^ 
Xf^t, ±K»&affcSartS £ ±12 * f ^ "C 

30 ±ianf ^aiiwt^ww**^ ^£ * 

[M^a 2 7 1 aa©«*#*Bfc - s±ib«^^ 
BiiBsaaa-caas nfcaaaaat . #±ibsm 
aaataiasaaa^aas n/cmn^^s«r^* 
^rn&s* f a«c*»w 4aw«aa©«a*a* 3 > f 

r. ilBMa^lS^WT©^^ y y'^ts : 

(a) ^Ksataaa^eisBR^- * t ox&mvtc 

* £ * a^i L-ciJB«a#©a« *aa u . 
<j>) jjB«^a*©affiK^«-j-44»±iBifi«*a 

CO ±IB^iiil«:*tl£-r3^« K: ^ i 3- t§aB§ ^ ll:rtif 
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ceo ±ib«^s titc®sm®icmn>xtimictt?z® 
m$m2 8 ] nimz 1 (Dummw&is^T . ±ib 

^M*±fB«sfc©#tx»ft#i*g&c#s<i l r-e*ven 
cc) \*&±Mmik%mm.frhmhtitc±3mm7 : --ii* 

ft-eft©±fB#fxjSft**SgCCj:f). SU«3^r6n/c± 
IB^tft^^ffll>-C±IBBf^^ia^rt^^^tfttfS* 

8©±lB#tx*it#3£giC few *±f b##*«#£hi&c 0; 

[f»5j3S!2 9 ] lt*^2 7 ©iais$gmcfci,>T . ±13 

^"C <5»tVCfc0 , ±IBXt- > 7'(c) tt&#fxJftft^iB 20 

9 3- T©±fB&3l*ilg*> 6-hiBS^T 1 - * £«{f 
U fUD^-C6nfc±3B^t*^li?:fl3C^-C±IBBi^t 

SMrtg^m^fflu-cm^ra^-^^^L, -en 
&>Vkit)tc l r>©±iB^tS^tf^^g«^a?)6nfc^r© 

Cl#^3 0 ] lft^2 8XH2 9 ©IBiiggffcK:**^ 

t, ±iBX7-~y7-cc) ttiia^mn-^g©^ 2«± 

[^HJ©i¥ffl^C^] 
[0 00 1] 

o^^AiB^mcwr^. 

[000 2] 

©«*i#> 6 3 tifcSSt ( 1 x« 2 « 40 

±) ©M*i£jliRU ^©jllR^^mft^K:-^^^ m 

[0003] &iB«a^«. s^iis^rtif©Mtt;% 

£©(t®LT(,>£©T\ m^«-^CATV^©3R^|fij 
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[0004] smiiftccfcur. ^umMzasLmz'tf 
5 &s?i*3 ®<Dmm!?<Dffi±ft&m-e$> 5. cn?, ©pais 

Mfi&tifi&MZtlXteK), Atsushi Fujioka, T 

atsuaki Okamoto, Kazuo Ohta: "A practical secretvo 
ting scheme for large scale elections" , in Advanc 
es in Cryptologv-AUSCRYFT'92, Lecture Notes in Com 
puter Science 718, Springer-Verlag, Berlin, pp.244 
-251(1993) , 0*ffl#l i F(±}lli<&i36-19943 (1994^11^ 

28B^PB) m^mmjrm&vgimj telnet,**,, 
[0005] c ©fie*ffir-«, issi^v, as&sif^v, z 

£f# £ fc to©BtTMa £ G r xi r, CC J; 9 MSI L- 

-cmmmxe, ^ms t, . swa^ce, kk^^©w«s, £ 

(Cjl^ea#©^7 > KS«d, £ttWT&J§C#ttiIj* 
"T^. tS^v, ^BtTMSSCe, ictjfZ -< > K»*d, 
^6Bg#*x,(C^-r4®^«ffi#A©S« yi ***. C 

it, Bg^s:x t *^©*s-s£^-rs„ &sf*v,«e 
ft<D^Jcx l &m%2tix^zm'&< l z. &pf**gv,©ni 

m^mnmcicMLxmm^^ l±lxz>. mstmcii 

[0 00 6] 

m*mm®iis£*>t-?z>wm} l^l^c*^. c©^ 

^^^©Bg^x.^gliSnfcCi^StigL. «k,** 
[0 00 7 ] C©^©BBfJIJ. ^-fA->-^tc 

fflufcii^mtf-^cjiis^s©^^. m&tcm+ism^ 
x 7- &-%.v*<D-ffik*wgc? h c t ic $> -5 . 

[0 00 8] 

imft^zzi&xmsiLxmmmxzfti&Lx. *<om 
i&mxitmzzmxmmwmmicmm-rz. mwmm 
ma. ttm2titcm%*:m^x&mg<DiE%ii*i2mL 
fcftsc. mmmxic ? a > fss l xmxkm&iczi? 

x^<mmft®ictt-?zmm i gmm<Dm%iiffl** 
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^mztix^&ctzmmvtcmc. *§t^«. 

ft#WWb«©-»*«*#u *tt#£Jt«>b<tt-j£ io 
[0009] c©BBJ«Cctn«. ufh^b&HF^B&gi 

[ooio] cc-c . mmmimnmrnftLxis 
[ooi i ] 3ftft^£gifc£-rnwf, ^-ne^m^-r^ 20 

■c^-rciA^-cts. wft. «s$t??£-r&*it*©-gi$ 

t»*tB* L ft l>*> 0 8W9§*J?I§ *>(C * £ C £ B 
[0012] #ffc3ft;fc#lit*ttB. S^tSh 

[0013] HCC gHt*:£M-C&< —fS&tmtrtZ> 

*. <£>U<B. ^-\©^A^pJtgi^^T€>. iEL- 
< HJKfBBfctf ft 5 C tifi-CZ 5©-C. C ©}j5£BW& 

[0014] 

[f&9J©XJi©0!KJ «T©*i»^K:tel,>t«, 

^o*ia-r*aaiJBaij3:im-n*{c*jws!sii«:t>* 

©££Sffl-c££„ 

annuel 

mi «c©^(c<fc4t§^->x^A©^ft^*^-rH 

-C*4„ TAOSltv, (i=l, -,T) ©j£g (&H*£I 

gii^A) 100 i§^ga«A©^g (iS3ses*iS 

B4PW0 200 £fc*it#C©3£g (SUt^ilgt 

pf.$o 300 i. -?-n-enfs«iifs8S4oo . su^siigji 

<I885O0 ^^L--cSSI3^-Ct>-5o &I££v, #f e«il« 50 
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b. *©««K:asflr#36iiir*4*»*^-raiffl«f«ii. 
it. «sE*afiB5oo*iiorj(st#ctciii«*a6« 

iT*. *tf-# C Bi9S?rt??©HE (&mi*r 

R?>*t#Mf('jxh) *&wu ssi^b^m. enter 

CcfcW£g:li#§IKioo ©IffeSfl!*. H4Ccjm&K£ 
HB200 oMsfiMi. H5tC««-S««300 (DffifcM* 

tr>zMZfn-?. sfc, m2 access* Arthur 

C»4Wti#U^ H240A*. 02 BJCSMiWBfc^AfcS: 

it'Mh 240B* , i2c icm^c imi& Ltcismik 

X. frr>mstm<D&m<)7. r32GA«\ H2 D&cj6itf£© 
gl'J^h 320A&, S2E iemmm. VXh 320B£WK"r 

[0015] «TCB, EfKSBie&V, *5jlp^ffi^A 
6 SH© jp3&«:»fc&K: . jRgt^C K*f U X&m^ffi. 

[0016] CCt, felT©WWfc«fllSti*iaffi«r* 

[oo i 7] x = ««(v,k,«) : wRmcov&mutm 

(x : Bf-^X, v : k, c : *f^©^W«) 

v= PcCx.ksc) : *lt*C©a^fbM^E (k sc : Slit* 
©*&3&^) 

s = 0, (e) : &H#V, ©S«^ES;Pi5t ( s : 
e : Bg-^{b^Mrt§) 

e=?,(s) :ttaR#V, *«fflWI» 
d = a A (e) : S^gS#A©^7 W > P»gfNSmK 
(d : ^5-f>K»«) 

z = (y) : ^^ta^AOS^icS'f^e^liEH^ 
(y z :&HffliH£) 

e = co.(2,r) : «SLMI!! ( r : UM) 
y - 5 A (d, r) : £UKJt&MS£H8 < d : ^5 -f > K» 

CC-C. *St«COBf-^bH*€cttt-^tl«»Pc«fl 

fti©<a§iiiBf-^^;-c^3nri,>4 4>©r-*«3. mtt 
memmm^c zmucemo. &fflMKc*&m% 

W«*S*-r4fig«:S«*fa©^ •^•fe-^m€:SL»r-C 

s« d & t> fmim r^iit ®mmm. zictt-rzm 

a A A^SnB. ^WtC^S^feC-C^-So C©«t^ 
KmZM&lci^Xte. 09xBRSABf-^©Bt-^{bM^ 
t'&mtfflWLififo*) (Ronald Ri vest, Adi Shamir, Leo 
nard Atfleman : "A method for obtaining digital sig 
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natures and public-keycryptosystems" , Communicati 
ons Of the ACM, Vol.21, No. 2, pp.l20-126(Feb. . 197 
8)), 75-<>b'm%Zg>!it?Z>tci£><DM*B!mtLX<D 
S*tCJ:4flBL©*ffi{c-3t»-t©BMtt. David Chaum 
: "Security without identification : Transaction 
systems to make big brother obsolete " , Communic 
ations ofthe ACM, Vol.28, No. 10, pp.l030-1044(Oc 
t., 1985)CCie^£*lTI^&. 

[0018H3 ic7jk?&m%mmoo «:&©<£ *> ten 
m^tvc^h. ietsspi2i ica¥&®m%<DmtmiiD 10 
, k%ffiv f i>mn2tixi,>z. $rc. ms-ioo psx-gas. 
sn*^-*©^. ®.<Dmmt<c®mstiz>? : -&t>& 
tf.gpi2i mmtmno immmv,&miR 

mco&mmKt-csgmtL^ mmtx, = € c <v, 

f#£„ £ y#££3§lll.«SL&t,£#§<feU *©£Ufct,« 

£*lS„ «if£3lil2 (JBg^x, £5i?t,&mmL-Cz t = 
x, It.^fcb^-rSo «P3. z.^S^ffliffEi^C tic? 
Z>. SUfc#S£3*§i20 «£L$!r,=&2££-r&., MSLH130 it 20 
7? -Y > Vm%<Dtc£><DM%m£ LX, JKSLMtfce, = a> 
. (z, , r, )K «* <0 immmzt £Sl&r, -cmiiMKe, 

^ts-r*. *«ra$8i4o «mr^a5:e < «:xTL,is^^ 

^©^©r&SCi^-r/ctf)©^^ a,(e, ,ID,) 
££(>£-f -So ir-£< e< , Si ,ID,> ^§{135190 

mss4oo *^-ora*wi«Ra2oo cc^fssn-s. a 

[0019] £U&JiK&IBMl50 »S^fS««g200 30 
SL&r, 4«otSKMSMSy, = 5. Cd, ,r, 0 

suKjjS^^i&iL, y, ^giffliz, &c*t-r zmmmmm 

AO>m&tLX'iWZ>. &S&2S3160 tt&KHftz, = £ 
»(y.) ^fiSSl-r-5*^^-r-5>CtK:«fcf)y < ^iE^-C«) 
£*»t&SEf £ <z, , y, >«^^_ ri*^ 

asi70 «mtt^^S3oo tcrf-fe^brjUS^gpiso tc 
J: 0 fffc&iC y * r 320A£&£-r -5. 

!0020]i4 (C^-ril^JI^^OO ttW*g© 40 

i^iitweiD, *^»iBiasnA:Wti*y^ K240A (E2 

A) i. &M©*tg*-5*fc&Jll^SlJtSf8lD, 
iitf«S£"f U * h 240B (0 2 B ) £ ZMEmir Z>tctb<D2E 

tt.gP24o i. ta^^^smufcis^ijw^iD, 

'J* rKi£oT^£*'£tfc£TSixJ!f#tfc£2|52lO 

§(ti//cS^©Bu^a3S:e ( tcti-rzimgomzs, w 

■T5s«^saJ22o t, jE^&ssf^fetga^o ©^ 
izommicms&AsXiSMm y * r z>&m% y 

* hfMS^eOi . BuMSXe, KM? *> ^=7 > KSSd SO 
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, - a A (e, )*£W^4**md»230i. iSH^KEgi 

©:?--- #©j£^fi£?T 5 ilSSfiSfttso i^fiti,^, 
[ 0 0 2 1 ] 0 5 K^tT J: 5tc. *fr^*lg300 ttttac 

#^S100 *^§fta5360 &C<fcl3§fiL/-C&:Il7 ; -2<z 
v.>4>©«gilffl«z,ijMS«ll#A©»*viK*fUtft 
»?«(v.) *i^tz, = £ 4 (y,) iMS-fir*****!* 
•rr*C£CC£9»«y,*1«*S»«|ft«S3iD <t, 

««y* rms»37o KADaai-r-f <z, , y t >icii 

§-^q, £fTWT&II y X r 320A (I2C) KJHJA. 
-r4IEtt»320 i. SMfflffiz, = x, 0 t,*^Bg^x,4 
»«r*»«»350 i, *ttq£©iftBftl%c «ot« 
■^MSfcPc KJ-.^x.^ftStl/Tv, = p c (x, ,k sc ) SriSH 

^ttS340 i^WT-So IBtf.S|5320 KflB^Stir 

tr»-5!a^ y x h 32oa©ml#-^ q icttmr -sis^^- ^ 

»itife*«02Efc^J:^tcS^ (CNa; h=l, 
2, . . . ) V>mmLC** (h=l,2 , . . . ) 'JXh 320Bi 

uriatftai532o (c^stia. fiiux h 320Ait#My 

^ h 320B©P I 3^«^MSC380 ZMLXTf-iZX htc^L 

n^«gioo Kii^n?,. 

[0022] «T. C©^— ©JlSSWItCteWSSlI©^ 
««rl9 6 ^tlLtlSiWtS. 
^f'^Sl: SOC#v,». »H#ilBl00 (H3) 

[002 3]Xf-, 7*51-1 : £Jfl^V, «. JSSIrtSv, 
xi = € c (v, , k,c) 

^fiR-r MCC. 5? y^giii {Ci i) $ ^t, =£r^J5R 
L, SMS112 tC<t0x,<i:iS*SL.-rSMffl^ 

Zi = X, I t f 

?rtfSo ^^t.li^^tfSL^-CAO, S^#v,©^@ 

#©&©-e*-"$ c &&%a-oXi<»&„ 

[0024] 7S1-2 : SM^V, «. £L^^S8 

120 £fl"Jt>TSli$:r t ££j&U «SLS130 ?:ffll>Tz, «r 

e, = &)« (z, . r, ) 

[0025] XT-? ysx-3 : sitv, «. mzitmm 

140 ^fflC^-C. MMffi3ce, i^lJtt#gIDi K.ft-tZ>m& 
s, = a,(e,. ID,) 

^fPfiSU t"- $ <e, , s,. ID,> =&iMS<sgi5l90 A^>6jl 

^gs^g2oo icmm-rz. 

z.7-?ys2 : mmmm^mmoo (i4) a. mm 
$ n^wfii^v, i zvmsmmo, <Dm%zm 2ak 

^•T«fc^«:-#«^yX H240A (@2 A) iltftf)WL 

tWUfffSlD, 5rS^^y^ rmi£SB260 K«fc O^^iitf 
rc*©SM*yx H240B (S2 B) 
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rn^-Tj cc&stj-cfc < . «T©«iWrttJsaK«v, ©it 
JSUtS^RiD, £«S£t y x h 24ob (E9 2 B ) cc#t Jit? c 
JaHHWM»j6-Ctt. y x h ©cpcc 

rn^m* *«t© j: 5 cctf 5 o 

[0 02 6]7t95 r S-i: atPBStAK. i$M% 10 
J&sfHWCftS C <h £ . y X h 240A (@2A) cc 

ST*. 

[0 027Uf? 7*S2-2 : jl^SS* A tt. c n« 

t3H# 'JX h 240B (@2B) CCID, #g£CC«i* 
ii3Etirt>S^«r!9:Sf«lfiiEISP2lo icJ:DiS^-C^2T 

i>L. id, *5gt(c*issnr(,^c^p.si. jigma 

*A«-Sg^iUr*IS*}EST*„ 20 
[0 028] ^f^y'szs: id, &£tcW$&£tix 

mtttut. mmwm^Ait. g«^^22o £»i»r. 

s, <t e, , ID, i&'X£. 
(e, , ID,) = ?, (s.) 

Att. e,£5«fB&g230 (ClUt, grgd, 
d, =a„(e,) 

£ft#U d,£i£^{fSB250 *>6t9Si#ilglOO CCjgfi 
T Z £*cc. &si# y x h <mgP26o cc j: k> l2ttgP240 

F*9©&IS* y X h 240B (I2B) CC&H*V, ©ID, * iS 30 

aits. 

[ 0 0 2 9 3 X 7- * 7-S2-4 : a*Sfl*7«. ji^© 

s#a«> ait'^ h240Bitg:p«^^-rs <> & 
ffi.*©jiftss*/M/'rii^ j ga^iig2oo ©iats.a524o 

F*9©&H^yx h240BCCT?4zXoJfcre£>£C£££*D 

it'J^h 240B©&a*&3fttS^©l#i!H200 

<. W>£-* ? h±©^es6^*fcr KuxfcfiSit 40 

^f^-S3: &H#V, (J, &H#^glOO (03) 
CCJ; f3S^ffliBS<!:-e©S«t»^*«T©«fc 5 Ctf&jW 

6. 

[0 030]Xf» ?'S3-i : S^*v, «. d, <t r, £Sl 
£^#B£*fSi50 CcA^LT. &MffllKz,cc*f-rsg« 
fiHfiv, 

V, = ff.Cd,. r,) 
-5 . 

[003 lMf9 7"S3-2 : SifV, «. ggt£fig 50 
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160 sfefflt»r. v.3S«a*sa#A©»*-c**c4* 

z, = S.(y, ) 

ga^A©^iE*±^-rSo 

( 0 0 3 2 ] X f y 7*S3-3 : &S£gV, «. mfte^gSt 

tt«^g3oo k Jim s§ 500 iaL-rasfrr*. 

^f^S4: JfeW-^C«> Jgft^«g300 CC<fc»5Jy 

T© J; 5 cc ltsi*jriw £= 
[0 03 3] xf--.7"s4-i: m^gciz, ®mm>t> 

5£{fSB360 , y,>£5£{iU g«1* 

£i§3io *fflc»rv,3&s«aifflttz,«:*fr*iESft»*-e 

Z, = ?a(Vi) 

#j££T£*>£^T£c£ccj:9j«igT.5<, &u 

e. «> y x h f^ap37o cc j; o &n y * f- 230A 
(H2c> cc, •e-n-en©iasifflttz 1 i-€-©s«y 1 K:- 

«©3Hf qCC<fcf)§-!fttW£U iBK^-dKq. z,, y, 

[ 0 0 3 4 ] X 7- v VSA-2 : f<X<D®m'<k. 
C«iilSftS|5380 ^aLrlBtf.gP320 CCT^i2XpJtg<h 

•r-sciccctojs^yx h 320A*^*-r*. cosny 

X HJT^T©J^^6Td?-bxa5pJf£-T&££-r 
■5. <2*^CiBUj£©tS^^y X h 2 4 0 B©JS^ip) 

•^7S5 : Ci, SM^^SlOO CC J; K> WT© 

J:-5CCUT^iiE*tf 

[0 03 5]Xf-; 7'ss-l : fSM^V, «. j^ftSPls 
0 CC«fc9*tf-#SIS300 ©IBttS|5320 iTi'WL, JSC 
HyXh 320A©F»Jg:£S{iU JS^yX h320ACCStE3 
tl/cSM©t!!*iStep 2-4-C^$nfcS^*©^i-a 

ci. s^q^sLStn^^b-c. MmmmmAottz 

[oo36]^f-; 7*s5-2 : s^v, «. a e>©ai 
ffl«Ez,*i. ignyx h 320ACc^i8?nrt^*^at^2 

gl70 ^©^S<hL.t. z,fOWJX 

htficc*s*^^o-rfej:t,»L, z,=x, J t, tpoz? 

tiri,^«cc^n«. !SM7 r -$<z 1 . y,>£^LT. ^it^ 
C©^FiE^^?g-rSo 

^f^S6: *ft*CCi. *lt^^S300 CC J; 0 U 
T©J:^CCLriaM. RCX. giH-£tT5. 
[0037] Xry7S6-i: Sff8P360 CCcfcOtS^* 
V,^e,©SMffl«Ez, iggy,©^il:Pa^. B!)I2^jE© 
il*DA^)EB#P^rtCC%l^ntf. *lf^C«. »^Si5350 
tftlfflfo=x, I t,#>6x,£#gtU ffl^fcg330 CC 

V, = Pc (X, , kst) 



(9) 

15 

Kit)**. temfH^WJEmimfr. ogD&Ml*3 

[0038 )^f>^SW: »ft«CB. 02C©!3: 
SIU* r©^rtgv,£;*i+g34o£/B^r*frU & 

7 r -^<x,,t 1 ,y 1 >tC>FtL0 2 DfC^-TJ:'5(C > v.fcilflQ 
T £ . gifts* »J X h 32QAK jJS(* U T z . 
^^S7: g^#v, «. SH^glOO KiDl 10 
tt«CO»f1WiEUl>Ci*WB-r*. -ot<om2Cic 

fcts^v, ©x, iv, ttmfcvc^&frzmm-rzo 
* h *&wr sire* or fe«H-#oiwf iii^ « 

rz, HWDx, ^-SfM&v, = p c (x, , k st )K:«fc VifmLT 

■j*KSas©«iS]. a*is*fc£©tfi**frc. 

#&©r. jMP©&¥tt©.£>6*f*L<&t,>. gfc, 
jdisatwrB. mft%*£&3oo &tnmutct§&, &m 

Slft^gKJ:9i^t&3lrtS£«-*fU Slsfrsc 30 
£. 

[0041] c cr, »txaiH-#©Bf^M^CBi^{tM 
&&©r£>s#, SBg^x.ccMi/^ro^tx^tt^A^ 

CitlJCftt, Bg^Ixttfffi^fili&ofcO. Xttfg 
^fMSKi&g&Atfcic L * CMBu, (2<U« <U)#*?3E L . — 

mm<o b Zi,wtt&tt.m9tmifim& tut awne* «t 5 
&4>©t-rs„ coj^&Bg^w&cc-^rtt. wttf 40 

ElGamal Bg-^ (Taher ElGamal : "A public keycrypto 
system and a signature scheme based on discrete lo 
garithms " , IEEE Transactions on Informatoin Theo 
ry, Vol.rr-31, No. 4, pp.469-4720uly,1985)) ©Bg^ 

<tmttt&mtwmifi*>*) . c^©^txLfca^fcj; 

B. Yvo Desmedt, Yale Frankel : "Threshold cryptos 
ys terns "in Advances in Cryptoloqy-CRYPT0'89, Lect 
ure Notes in Computer Science 435, Springer-Verla 
q, Berlin, pp. 307-315(1990) iCtSftZtlX C>-5. 50 
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m 7 itm 2 mmmic <t z&misz r i*<D±&<Dm&zm 
-r. conss^rij, zti?ti<D®mmmg.ioo amm 
884oo ^^•urii^'gaA^g2oo tcw/tsti. item 
«?§5oo zmlx i -oomi^mmcmmsti^^m 
immmtmov$>z&. mm±.^mmt. «&© 

JHH^Ralsoo, (i = i,-,u. J!UT»IMHt«HilBiPf 
^ISfJIit^gsoOaB^r©^**^© 
Bg^f ifcx, ^a-^MS LTx„ £±J& L , ^©»lx*it^ 
^300, tciiO , R«I(C j S@©^tx»lt^^E300 1 » 

emr©#tx*st#*g 300, . , a» 6 £W fc«#*Hl f=- * 

■300,. , teas*. £&©#t&*St#gg3oaK:J:-2>a-st 
MSKJcOtt&r&iirtgv.^ff^ti*. JRiXtfc0!l<b 
PHifc. iHif8400 ijlLrftHqSSBMo,* 1 ^-** 
©a*^g200 {cii-5»iS^«. &3£§v,©tSJ3iJtit$RiD, 

&tttt~cmz*K mmmsoo zmux ftWiMit 
#«a30Q,{c^s»^«. ^ijteiaiD, 
[0042] mm>'--ir>zM-p&®mmmwxoo i (Dffi 

0 *atfc«lT«3gE300 i^-*aj^«5fe4BI*r**. 

Srx^ccv, , k, c )CCj:9Bt#{b-r^^^l^ife^t|sl 
Dr*.5^, gft^C-Cli^ffi^ksc *»6£fi£3ftfc 
UfflO^-tttKESIksci. ks C2 . -. ksci^r-^ii^WU 

g3oo 1 mar«Bg#5:x < 7^e.K:MF*iifv, 

C>„ Bg^->>X7-Ai Ormf^ElCamal Bg^^ffl-T 

<t # Wf^© Desmet-F rankel ©^fiS iCjjk $ tl r t, » -5 „ 
[0043] 08 A litaM^SIgioo, -100, ^6©tSM 
^^■rs^i^gitS^gsoo,©^^^^. W« 

t£SSI$310 t, IBttgB320 t. *f+S340 ^SSP35 

^ Is tcW, 1 *S&#l©jJlir#S£g300 i ^©.-SrHfc o 
ri,^. f i(c. A-ftfX#«raffi33i Gcfct^rni-sf^x, 

ic^^mmm^cr^^xm.^mx il = cx, , 
ksci^Ccfcos-sftrjffflT 1 --**, ^rsu. -en*^© 
^fxgtt^asofttciiscir-*^. m2 k.. *tts 
B^f^©»tx*it^^g300 u d^6m-^SSIrt^v 1 ^ft 

u •en^tf-rsctr^-s. m2-m\)ftt&Mmm 

«g3O0 I -3OO„©*n-e r <l«mj ^tx*lt^g (2<i< 

u) ^f^LrasB^Ti^tc. ^tsta-^Magi533i 
^W^s^r^o. BuS©^li{«it^g3oo i - 1 ^ 
6§ffLfca^raf r -^x )1 . I {c>ptL 1 ^ixii;-«iik 
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miooiVizmmmm*,^ p.jx,,., , k^^j^x,,, 
^s&i^^m-c&s&scrtsgv, =x, , & ort#s c £ 

[0 04 4] C©*2*»WcteW*i8gK(D#JH*in 
v, >£gtt£©«Jit 1 #ffc«lit^ieg30Q 1 -e&.2> &©£ io 

^f7 7'S6: ^IMMWc, (l=i,-.u) ». »tk 

[0045]Xf^ 7'S6-1 : IB 1 »t^H-^S300, 
tt. S&Sl^glOO, (i=i,-,T)*6©tS:MT : -*< 
2, , y, >#©z, =x, ] t, £#$£§0350 TBf^x, £ £ i^t, 

«cj;0^©a-^«ia 20 
fx£lst#ISg30McjitS„ 

coo46] jkthskc. at j Ms&&t&ms.3oo, itm 
i-ifrmm^mmoo, . , *> wim^m?- $ x, , 

cc*tu ^■tx^ilk sc ,^^or^txS-^Mffili(5330 «: 

»lt^g300,. 30 
[0047] &fg©SIU#fx*it#3£g30Q,tt. 0U-1 

V, =X,„ = Pc (X, , kscu) 

g3oo u »ff6nfcignrt§*5^-cifei,^^a-r-5 0 

[ 0 0 4 8 ] XTv ^S6-2 : JSU#fxj6t1-#Q, tt. & 

step 7 : SM^v, « . &§£#ggioo, icj:*)mu^n 40 
jgft*£S 300,, (DttftftijE L C » C <!: £ IBB? £ . 
[0 04 9] C©«Hc. £2£ttOTrU«-ft«i]l*a& 
©^K»tt^g300,~30Q,«:J:'3)«^tft\ ^«©# 
txjgtmilg 30C ic *$ (, > X ®Mf*& v, #sf# 6 ti -5 ©r- . 

^©^txftf^femtf^mrtc^ar-ia^oTv, zmz 
t. commmxit, &®mmm&ioo, (i=i, - ,T)i*± 

■C©»txmi+^gM300 I ~300„(Cjifsgg500 ^rilLTg 50 
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■c©^fxmft^sg3oo,~3oo u (caim-r-5>. &®m%m 

gioo, RCFjHW&ggattoo ©fit )&«lfl i Rvm 2 m 

MW<Dm&i:mCXi!b2>. 
[ 0 0 5 0 ] m 1 -HIU-l #fxt!li^l£g300 1 ~30Q,. 1 

j x^m^xm 1 oak 

^TJ:5K:> &t^«gjgioo 1 *>6£fiUfc&M7 1 --* 
<z, .y^z, {C*f-r-SS«y, ©tfcU£fT 5S£t&2SB310 

o A©flMS(cM(cieigaiS32o ^»^as332 <t. * 

itS 340 i> B?^tx^lt^^g3001 lOOUfrhWb 

tc&m7 t -t*<z> , y,>K^*ve*i3iL##q£ttW-r& 
I'JXF 320AK:##ii^S:M 'J ^ h ^fiSSP370 i . JS:^ 
yx h 320Aiff^'JX h 320B^T^42XpJtg<!:-rSfc 
JfeSM^glOO iiH^fl^tf ^^^380 i^iSftj 
SttfcfltJjU&oT^*. IBtf.SU 331 «C««flJ Lfclg^ 

f-$o^F *a«-r-2>K^ >; x h 320Ai . mft«i* 
SP332 «-e-n-e c ti©^txmtt«^g3oo 1 ~3oa-csfej?S3 

nfc«^itiK7 J -^x ll ~x, u K*fLa#M»Pc tcio 

ft^sv, ^ ( (x„ , - ,x, „)*m»aiirt^v, ?rf# 
r. »tt^340 K:^s o nuts 340 ttttacngv,®* 
^tt^r^ffiL/, WS6r-*ntflB^g|3320 rttc^sKU/cft 

H'jxh ©*tic.-r sticDintK i *flnm-r s tc 

[0051] c®»3**t«{c*it>rt>. &#tfcliift# 
^gBmtt-eBf-^Six, ^68:^rtSv t *m^?z c t « 

-C#fe^©-C. il^©^tt*5g|iE^n.5„ 

mmmrn 1 

^2R^3HSS^-C«. ^©^tx^ft^Q-QA^ 
b*^ e . ^^.«Hfra©Desmedt-Franke1©^rffi(C 

mixfmm.mim&33i *m&tfz>ctic&«)> >pts. 
< i^Lfi (2<l<u-i) ©#tyjift#3Sg#&n«\ ^ 
^Hkcfct ijBi^bsiafcBf^xx, *^v ( zm^mx 
c(»jj&zm2mmw (m7. sa, sb) 

[0052] m7i\mmm^^M30Q l '-3QQ J <D^-rin 

^ilg300 1 - 1 {i»txmim^g300, Z&mLXfrftiMit 

^g3oo 1 . l {ca^r H ^-^x, 1 . l zmz. ^wma 

«W300,.,«Efl|#it>nBf t -jfx 11 . 1 (C^L^tx^S 
ks.t.^S-'tXn.^PcCx, , ksc 9 cpRIMS^ 

■r-fx,,., ^-n*M«:^e©^tx»it«ilg 
3oo 1 . J K:igtH;f<n>. > c©«^«:ffiffl3n^>^tx^^ 
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©^J&frSi*. ^9^.tfm)J$©Desmedt-Franke1©3S:^(C 

^Sft-cos., ttc. £T©#UJ6fH#$ia3oo 1 -~30(x, 
ammm 8 Aic^fmrnt-rtnt. m i anmrars 
«3oo,*i«t»L.r*>. ^ft«cft:b^T#©s©#ffc»ft 

v, >*%m l , 5tWL$mm*m 300, ©tss&fcfwr * c 

<t ») »6tiA:aairtSv, fw ©#»iint^§iSB30Q 1 

rft*^t^tra§s«#s»L.rfc. SH©auH-*ff 10 

PHtRl. f$39m&i (09. 10A, 10B)KteW 
4>. ^»a^aSP331 itt^«#g|J332 JCDesnedt-Fr 
ankel ©#?££igffl-r*l«. ^IfcSift^iS^OO, ~300 

,.,©5%iJ>a<ifcLffl (2<l<u-i) «±©#fB»t* 

t&mistcm^ ^«5©»tst«n-#$ig30(x,. l . 1 ~3ooi ) *« 
©fct£«-sfSB332 tc#*. ^ft^cst-rsfj^sv, = 

P<(x„. l , 1 ,x,„. L . ! ,-.x, u ) CCiOS^rtgv,^-^ 

■ess. w^nfcaairtSviBaiiHis*) kj:9**m£ 
*s«^asn. w^-c*n6*iett.gp32o i*j©f#ii>;x h© 
v, «c*ti&-r5^»©f#^tc 1 zmn-tz. 

[0 053] C©a3B36»«CC*a>-C. ^©^f^H- 
:#§Sg3OO 1 ~3OO u ©*?lfiX£01 0 B&t7rc-r&©£l5)DK: 

*ww-fttf. u-L<i«rt©£-©^ft!^itf«^is*sssasiL 
m<Dmtz 3 1>- s c <t k <t 9 &n©jiiit£fT 5 e t 30 

[00541 13-5, 8A, 8 B, 10A. 10BK 

£#7!>S-g|5£ 3 > tr * - £ K «fc 0 »f 3 -t± •*> c t i> -c 
[0 05 5] 

[»»©$&*. JUUiKgttMOfei^K:. CCMTB, 
figirtgv, ^ft^©^P|B§#^kPCCHg^ftL-Cl^ 

©-c, &S?:g«8Jlrtg£a^b£tt£/ci6K:. 40 

[0056] mitgzmmt Ltcm&iax, ain-^ji 
©^.^f# hti & w n « nufgiR^nMi s ». 



2000-207483 
20 

[ 0 0 5 7 ] JBK. -3a»<lMlllt«*iHair**»^«c 
[0 058] * A:. «tt^*sSMrtS*5ScS 

/U or*. <R&a3ttfc&Mrt«©-f2a£HS£7rsc 

£»9S*»&©*Sy,*&HO. ^iE**5R-rtitfJ: 

c©P£, ^FiEtt«tt«©»*-3er*4a6{«M 
#0£TB#©:/7-f^^-««IE3ttTl,>.S. 
[0 059] IK, a»©*W*4*»l»fc*B^«:. C© 

fsb-cc^©T'. spffl«©iR«©K(c. mm-**** 

[0060] «±j: 9 . ccMtm-citmftmvMWtM 
8X*©fdff£*i*±3it. *ft#* 

[Bno©n*ttiMi!. 

[SI] C©H^©^l*teWtC«fc€,JS^^X^A©^ 

ti2] a amm& y x h &n-r & b uxh 

[S3] !8S£#§Sgl00 ©«*B«RS««rw-r » f 

So 

[14 ] s^»a*^g3oo ©«ttflij«w**-r^n y 

i>0 o 

[S5 ] *w^^S4oo ©«ffi«ss«*^-r » * 
s. 

[16] wmm^mztn-rm., 

[B7] Sr2HJ60«{Cj:Sasi^X^A©^ttfltfiS*m 
[08] AttS7fC*JWS»«[fttt«iia300 1 ©«ffe* 

•ji'i, B«S 7 tcteWS^t^fmi? 

a3oo 2 ~3oa©^fi6^RS;?r^-r^a » i?s 0 

[19] »3*tt«(Cj:*«ai^^^A©^»«fiS*^ 
[110] AttH9tC*$W-5^lfe*Sh^a300 1 ~300 

ts^ft^^a3oo u ©titemfiS?r^-r7'a ^ fi„ 



(12) 



1$B8 2000-20748 



[H 1 ] 



[02] 




mm 



PTF1 




320A 
320B- 



300 



SgtfrggB | 

I r 32 ° 



240A^ 





mmm 




ID, 





mm® 


CNDi 


C#i 

: j 



2408-1. 



c 






D 


















1 






1 


*m* \& Vm 1 v m 


320Ax 






320A^ 








q 






q 

















-320B 



[04] 



111 

^ 



130. 



120 



140 



3 



190 



J 
I 
1 
\ 



100, 



r 



► 200a 




3! 



150 



T 



M60 



OK/NG 



180 



170 



OK/NG 



OK/NG 



-300^ 
320 

*3«U 



03 



100 
#6 



100, 



e|, s h ID, 
1 



250 



210 



OK/NG 
□L 



^220 



0»?NG 



240 



r 240A 
^ ^240B 



1 



230 



KM 



260 



1^200 



[05] 



100 - 



100 - 
#6 



100, 



300 



360 



310 - J SSggg 
3 7 20 OWNG 



^320A 



380 



370 



350 



fflSfta 

V|=Pc(Xi.*sc) 



330 . 



jests 
X 



340 



GS4 



(13) 



EWB2000-207483 



[06] 



[07] 



»S3 
_l 



mm 



©i^aMi) 
g^o^ID,) 



<ej,Sj. IDj> 



-S2 
4 



-S1 



2, = ^? 



-S3 



S4 



S7- 



S6 



v i = Pc( 3 S' k sc) 



EG 




100 - 

*5 



100 - 
100 "* 



S7 



SflSB 



LMi! 



360 



310 



2$ 

i 

SB 
380 



320 



1^ 
OK/NG 



370 



350 



331 



-340 



300^5 



-300, 



300 2 /\ 



300 j _ 1 tP5 









3O0.(2£j^U) 
1 












I 

j 



300^ 



H8 



(14) 



2000-207483 



[09] 



[010] 




100 »6 




300, (1;£j£U-1) 



300u-v 



@9 




100 — 
100- 



300, 3004 



310 



"1 

OK/NG 













^320 A 








■ f 




^320B 


\ 







-320 [ 
kscu 



L: 



370 
350 



'300jZTE> 



380 



340 
332^ 



331 



Ji!3 L 



300, 



*>5 



BIO 



[^ttttiE*] 

tfiB0]«ll¥llfl22B(1999. 1 1. 
2 2 ) 

[^MffliE 1 ] 



[«3»B7 ] «*3HlXtt2©«T-ffl3ll»ffiK:fcc^ 



